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(57) Abstract 

Compounds represented by general formula (I) or salts thereof and neuropeptide Y receptor antagonists containing the same as the 
active ingredient wherein R 1 represents hydrogen or lower alkyl; R 2 represents lower alkyl, or R 1 and R 2 may form together lower 
alkylene optionally having oxygen interposed therein; R 3 and R 4 represents hydrogen at the same time or may form together a single bond; 
R 5 and R 6 represent hydrogen at the same time or may form together lower alkylidene optionally having oxygen interposed therein; R 7 
and R s independently represent each hydrogen, halogeno, nitro, hydroxy, lower alkyl, lower alkoxy, aryl, aralkyloxy, di(lower alkyl)amino, 
lower alkoxycarbonylamino or arylcarbonylamino, or R 7 and R 8 may form together lower alkylene or a benzene ring ortho-fused with the 
adjacent ring; X represents oxygen or sulfixr; and Y represents methine or nitrogen. 
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w m m 

flattery* FYggftmam 



& m & m 

W * ft ft 

KY (HTNPY £fW) {4367 5 y tt^tt-B^f - FT* 
Ox 1982^, ±7c&lZ&*)-?fiM±V)$}tt>xmMZtitz 1*4 * + - 
(Nature), 296 % s 659 Jg (1982^>] 0 NPY li4i&ttg£RC£MI»4fiK 

&fcfck^T£*M:«tB*S]->TOS. BP£, NPYI4**E^fc^T(4A^(S 
£ UT® < 1 1 *> II, &a*;Mr >©5JiKXI4#a»©^ffl*^ UT 

fliraa^si^jcffiiit npy (ommftmm&^m z. ti m^m 
<omm>m&WMm<DWHm\zt>vwkLx^&. sic, *#jTi4, npy 

Tt^o NPY©*«jft4tt]lll*iR»*!l*jBCU ifc;^if*7'J^ 
«J©<t1-Sftb©jfil , tiR^g©^ffl^ii^ < 5 d i^^tiTOS [-f > 
9~*-'>a+J\" iS + —t-J\"*-7 -irKi'T-'i - (International jounal 
of obesity ) , 19 % , 517 Jg ( 1995 £ ) ; i > K * U J d S> - 
(Endocrinology), 133^, 1753H (1993^) ; yjxw i'a • v> + -^U« 
^•7 7 -73oy- (Britsh Jounal of Pharmacology), 95g, 419 
Jg (1988^)] e 

NPY ©ftffl(4*fiXJ4*ffi»S^I=ff4r« NPYM#t©»^*^ L 
TfSSt£*l£ 0 l/fc*<oT, NPY^^Mia?fiJI4, NPY©fisffll88a*PlJt"*- 



WO 99/15516 



2 



PCT/JP98/04314 



7r-73D^^x>7 (Trends in Pharmacological Sciences), 
15$, 153H (1994^)] 0 

(Spectrochim. Acta), Part A, 51$, 2525 H (1995 f£) ; y ; * 
^ • 77x h 5 * «y (Chemical Abstracts), &»#385 : 32761 ; 3-D 
f7>-^^-^-;U.^y.y^^ v/t^^r^Fij- (Eur.J.Med.Chem.) , 
23$, 2^, (1988*) ; V + . . >, . y 5 x h 

'J - (J.Organic Chemistry), 31$, 5^ N 1639 H (1966*) ; #^49- 
125364^&$B, *Mtft3414687*&ft *fflftfr 3454577 *B 
&fF 3536757 ^^RKO^Mff 3539590 S*VO*S 0 

* on © m ^ 

So 

— jRS [I] 
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[I] 



R 6 immz7mm=f-^MMt^i)\ xiiitMc/iotM?^ 

/no ^>^ - Hog. tRS^ &$7;u*;u^ fiS7;b3+i/I N 7 
U-yi/g, 7 7^;i/t+^ ^ffi$7;i/*;i/7$/g, fi$7;i/p*> 

stz^ y-e ymzm l : x immm^ximn®? u : y ii ^ ^ > 

S^g^fH^iJfcl-*] -c^^n-S^tl (tztzU 9- (2-tFp+ 
->-4, 4-<?^f;l/-6-t+V-l-->^D^t>-l-'f/l/) -3, 3- 
^*;U-2, 3. 4. 9-f Kp- lH-+-9">x>- 1 9- 

(2-t + 3-jU-6-**y- 1 - y?w\*~tzy- 1 - 

-5-^ h + ->-3, 3-i?,<f-;l— 2, 3, 4, 9-fh5t Kp-1H- 
+t>f>-l-t>M9- (2-tFn + y-4->f;l/-6-^v- 
l-->^a^Hr>-l-^;U) -3-^^;U-2, 3. 4, 9-f h7h Kp- 
1H - >f > - 1 - * < ) # NPY Mttftffi 5 C t £ Htb U 
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©£,». 0Jx.l;mifilEE. 4>&,1L JflL**M«©tt9m*^ #R 

r^oy>«^j 7 v *jg^ itzmm*. mm*, avxm*** 

«U *Tt>7 y*JS^ JHKIS^ «k 9ft£ L < IS 7 vXR 

SfcJSlfcU flRtf^^g, 7°DtVl^ N << 77°o tVPg s 7* 

f7l/g N -f 77*^1/^ sec-7'f-;US > tert - 7*f7Ug, ^>^/l/S> -f V 

ri|}7;^+ySj jK*»i«:i^6©ia«ittxii»iKtt©7^=i 
#*5/g. 7>*v/g N sec-7*h + ->» > -fV7*h*5/* N tert-7>*> 

g^> J^fficlXI^ F*->iWlT*5o 

r7>J-;USJ ili, R*tt6tt^Lll©7tf-/l***ifeU 0RI*7x 
-^S> *7fyi/g«SEaw&ft % *T*t>7x-/ug3WjgT'fc.5o 

r75;Mr;M-*->gj «IE7«;-A«*#f *IW2fia7;i/3+5/ 

**«ftU «*tf^>S?^-*^ 7x**;l/**£/g > 3-7x-=./U7° 
oW *^ 1 - t7f ;M f W+i/S, 2 - t7f ;M f M^->S 

r^«7;u+^7 ^ y gj <hii. ^jEfi«7;i/+yUiSi= J: ?> *fi»£ftfc 
7^ys*asi»u 0Rli-7y*;U7$yg x ^xw$;s % -x^/M 
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^•d#+S/*A-jK-^T S ^h + ->^;^*-;U7 5 y*. tert-7 l> 
rr y ? y gj i li. huIst y -)vm*mirz> r y 

is u ar!*** uym, h y ^ b r- h v / 9 v ^ 
&x&m7j\/* v >m®&mv> ion-is ymmmm^iz j; xm^mz. 

•y-f- 2 3-**-y-^>^ 

>S> ->*d^>*>^ i/9w\W>H* S^P'Y/^i/Sk **-tr* 
r»*IHW^«UTt)«kl>fi«i7;l/+y7 f >«J iii, &*82tt^U6 

©fiUtt, »*a^u< ratt©7;u+yf J >sxi^7^+y 

^© i <d / ? u >&mxm=?K ±0 ths»>l ztazmzmft u #r i* 

tryr>s. y^D^ijf>i, f^D^^ijfySx ->^o^->y 
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mmnmmtbx^ mutnam, mwtm, omm. m&m 
«ne-*a; [i] •casns+ftwo^ifcttcmtwiciii^sfc^ 

*1H*B«reii, *^>x>#te©&l#^(i, Kiiji LT-fta; [I] jcfc 
R 2 ©{£$7;U*;U2g£ LTIi, m.tf y x^^MFaWHI-c**. 
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*o 

R s &tf R 6 £ l/TIi, W«^^Ktt-,T»*Jg^*^<EUTt> J:«rHKi»T 
»J x -5 £ # 4f|-e* -5 . 

R\ R 2 . R 5 BlO'R 6 ®^ Ut«<hUT(i. R'RtfR 2 *^ fcfc 

«7WSt*^ ioR^^R 6 ^!;^ oTM*reii$MfeR©ffi 
«7;u* 'J x >«T*£> S t # „ Xte R 1 RtfR 2 *<-»*;:<£ TlMffltffjWME 
UT *> «kt «7>M=- u >gT£> 9 . ^oR B ao'R 6 ^-^(c/«c -CKSfifiFF- 

R 7 &UR*li%&LX, -hum, 7kS*S> 

7;u*^S, M7;^+^ 7') -Jim, 7 5;u*;M-*i/g > 
7;l/*;U7 ; jm, fiS7;l/3+<>^;|/t;^7 $ /»^U< 

m. %l < tti*tws«£*vi/ MS^-rs'O-if >«*«i»f «o 

R T XliR , ©^7;U*;l/g£UTI;i\ xfyl/g, >f yy 

p tVl/g, tert - zff-Jimm, ct £ L < Hty xfyU£*JE*<ff* 

h'jyfi/>s,fh7^fu >as« wax?* o . R»©M«*<-is«; ra 
R^oR^^zti^xmrntrnt^jubm^t^y^ym^Mmi- 

*>®&\U m^y-eymt-m, [i] T*i§£ftM:£ti©5&&tf6& < h 

HttSC [I - a] 
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[I-a] 



*JftftUN*)] T«$*i*ftA«!rt4, HK CI] -e*S*l*fc*#jK:S#3 
[I-a] ti$tl2»09^^ UlCR'i^.yiEK'*-,^ 

tt*>\ 9- (2-h Ko + i/-4, 4->^;l/-6-**y-l-v/?p/s 
-3, S-i?/f-A,-2. 3, 4, 9-x)>5h Kd-IH-* 

9- (2-h Kn*->-4, 4-^^-6-t+V-l-->^n^-b>- 
1 -5-y h*->-3, 3-iV*;l/-2. 3, 4, 9-rh7t Ko- 

lH-+^>^>- 1 

9- (2-h Kn^->-4-y ^;U-6-^-+y- l -->^n/\+-fe>- 1 - 
_ 3 _^, u _ 2 g 4 g-f h7tKo-lH-+f>f>-l-t 
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-lifts: [in 



it [III] 



Chl^tK [I - 1] 



r\ r\ r\ r\ x&o'Y«Bufe©ite*^w^^] T?a*n*-fb^#j 

— «Ktt-9T*e^*«lftU R 6 RO f R 6 ^-ijitfC/ < £oT-K [IV] 






[1-1 ] 
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X 



[IV] 



^m7)V**)Ty&*W*1rZ>\t&®^ Bfl^ -AM [i-i] t§S£*i 

-»5£ [II] [ill] 

— «sC [II] ^§<i4^ltyn:*tu, -ttSC [Hi] TSSft 



BMfcay**, tr^ys?>, huxf-^rs ci*^**. 

HftiS [V] 



10 



t>tl2> 0 



R 5 R s 



25 




CH 2 CH 2 



[ V] 



30 



WO 99/15516 



PCT/JP98/04314 



11 



K4\ R\ R\ R\ R\ XRO'YliHuIE©,«^^-rS] T'%$tlZ>it&®} 

-m. [in] 



CiKJ;^ -jKsS [1-2] 



R's R\ R\ R\ R\ R\ X»0tYtt|ffIBO3ei**#f «] T^Sft 
SiliSatf [I] T^SftS^&flJHt^®'?^ iS*©R 3 &tWj&< 

-nicttoTHis^Mtic-r*^^ sn*, s -k [i-2] T«ftn*^ 

-uw m -c*$n«^«5t-jfts [in] T«**i*^^«Bt©»6tt, 
[v] -c^^ns^b^i^wuTx Htts [in] v&zti 

Zik&Vte 0.5 ^ u 3 j? t b < I* 1 *jWi ^ u 1.5 * m t ^Tfr 




[Hi] 



R 5 R 6 




WO 99/15516 PCT/JP98/04314 

12 



»tt3 

-hks [i - 2] 




[ 1-2 ] 



k** r-> r\ r\ r\ r\ r\ xvLXfYimfcommtt+zi xmn 
zit&h^ m7mzmz-&4>z.i:iz&t), [1-33 




[ 1-3 ] 



K*. R\ R 2 n R\ R\ R\ R\ XSO*Y(iBHIEOm^W-rS] 

H^J=**«^-e**ft#«, an*., -« [1-3] v&isti&<t4tow 
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±£Efctt. am> -MsS [1-2] -ca$n*^«Jit;UKStLT. it 
KWffllix ilSt, 10 3>ffl<C C > U 24 B#ra^ ff*U<tt30&|flltt^L3l* 

HUT**. 

-«5S [I]. [I-1L [1-2] Xit [1-3] <DH&htt s m®®MP£& 

So 

*»w-cttffl-r [ii], an] xt* [v] mis 
c tic j; o uift-rs c t^T-t s c 

T NPY SttStt*^"T C t K J: *) tpj $ tlS c 

hhNPY Y5S^#*a-K-r«cDNAE5lJ [BffiftfF iHM W096/ 
16542 ^B§HHH#^] ^ ^H<^^- pcDNA3 ^ pRc/RSV (^>t>n 
*xi4tS!) RO'pCI-neo C/nytffcij) \Zt u--y?Uz 0 mtlfz 

m^t ? ymzwm &v ->-x ^ . #y . . ^> 3 ^ 

(Proceedings of the national academy of sciences of 
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the united states of America^ 84^ 7413H (1987 fp) #Jt] 
^xm£MMCOS-7^ CHORtfLM (tk-) (T J VJj> • pj-f • t))\/ 
3|/^ 3 y) \Zby>^7x^ hU NPY Y5g&#mimi&% 

npy Y5 &s#£88i zittzmifofr zm®. l ^n^D^^tSt^-fk^^a^ 

20, OOOcpm© [«I] s<-f?J KYY (77-> + Atii) ttklZ* 7yfe 

-iWMWL (lOmM ig^T^i/'i'A, lmM 7 3-;uxji,*.—jis7 ju 

K> 0.1%'<-> h5->>, 0.5%BSA££t?25mM Trisig» % pH7.4) 
*T'25°C. 2BSISK V+a^-^a 4 ^-GF/CKT 

mmbtZo 0.3%BSA££&50mM Trisi^9i$u pH7.4 KT&^&tfyv 

luM s<7°?J KYY££T-eai]5£U &m&] [ 123 I] KYYM^l: 
tt^£$&4t£$l©50%PI§jg£ (ICsofii) [xy K^U JuV>- 

(Endocrinology), 131 # N 2090 H (1992^) #J8] 0 *©MH, H» 1 
©jk^^©ICsofflli52nM ; ^»28©^^©ICsoffili26nM ; Hdfc0lj3O 
©tt£$J© ICso mt 14nM o fc 0 

yy (NPYtmmm) ®%&zm\zmbtz 0 
&±©*sni, *^©{b^tiNPY*^-r^§a(7)^B, ^tjx.raif[i 

^^^^ «s*$©*igte££u 0j*tfie«j£ N *;nr>n#^©tt 
WMtLxmmxhZo 

*wm\t&®\t, mnxwmnmz&Ji-fzztfrxz^ zlxzq 
^tm*Km%Km\mmt? sctic^ mme, nmm, &mm, 

£>**k zo&mmiz&b^ mm¥mzm$tLZfcmmn*.x&m 
mmvmiStzzt^foxhz. zm&mm\t\,x^ m\ftm 
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AMU mt??>, 7y-fy^ ISS-fe^D-*, t Kn + ^^otvu 
y;l/^- K •> 3 |JMxxf;K #y***>x^i/>. Wfcfcv>/Sk *° 

ztizowmt. *imoit4to*&mM 1.0-100 mm%, ff^u<is 
±Mwm<D\t^^/o^ >t *> «fc t \, 

tmwmz±t)mtezi)\ -mzmntk^o^ j$AiB*fc*K o.i~ 

100mg/kg*l~a|51K^^ T> *fc*gPft^©»^H:, 0.001- 
10mg/kg£ l~&mz$\iT®5--?Z(Dmt U\ 

±e©*o<, NPY*«4f *#a©»^ «*tfKiaffi, * 

**x\mpmmo*MM. *Kfl*.i*a*& rasu *mm©M» 
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«0J1 

9- (2-b R a^'>-4. 4-v?y^;l/-6-^-^V-l-->^p/\^4?^ 
^) -6-y K*->- 3, 3-v?y?-;l/-2. 3. 4. 9-^h5b Kp-1H-* 

2-tFo^y-4-y h + ^>X7^fkF (500mg) <h K> 
(921mg) mWl (3.3mL) RCf* (6.6mL) fc»SU lOOtJKT 1 mm 

tzztizj:*)^ &mit&® (i.05g) zmmxtLxntzo 

is 1*^196- 198 °C 

•H-NMR (CDCU) 6 : 0.98 (3H. s), 0.99 (3H, s), 1.02 (3H. s), 1.12 
(3H, s). 1.92 (1H, d, J = 16.0Hz), 1.99 (1H. d. J= 16.0Hz), 2.33 (2H, 
s), 2.34 (1H, d, J= 16.5Hz). 2.40 (1H. d. J= 16.5Hz). 2.46 (1H, d, J = 
17.5Hz). 2.59 (1H, d, J = 17.5Hz), 3.77 (3H, s), 4.61 (1H, s), 6.56- 
20 6.62 (2H. m). 6.89 (1H. m), 10.41 (1H. brs). 

M$|lTfflWc2-b Kp+^-4-> h + -A>X7^fk K*3rS© 

25 9 - (2-b Kp^->-4. 4- 2J±Jtz 6-**y-l -»>»p/s4H?- 

;U) -7- ^ Hr.>-3, 3-^^-2. 3. 4. 9 -r h g h Kp - 1H 

»>f>- 1 

1^238 - 240 °C 

30 9 - (2-b Kp*->-4. 4-v?yf-;U-6-^y-l-»>»p^fa 
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M -8-y 3. 3-^y^;l/-2. 3. 4. 9-fh7b Ko-IH-* 

g4j£202-204°C 

5 9- (2-h Kp^->-4. 4-v>yf;l/-6-^7- 1 - p'MHg.r. 

^) -3. 3-i^^;l/ -7--hp-2, 3, 4. 9-fh7k Ko-lH-*-fr 

B&&207 - 208 °C 

0 6--^xf-;UT^y-9- (2-h Kp*»>-4. 4-i>^ f ;l/-6-tt 

V-l-^p^-fr ^) -3. 3-S?yf-;l/-2. 3. 4, 9-f h5b Kp- 
lH-*-fr>-r>- 1 -*-y 

I&&206 - 210 °C 

5 . 7-yp^e-9- (2-h Kp*->-4. 4-S?)if;^6-^V-l-> 
?p^*-fe_;l/) -3 r 3--^y^;U-2, 3. 4. 9--r S?h Ko-lH-^t 
>x>- 1 
HU&259- 263 °C 

0 5-7;M-p- 9- (2-bKp^->-4. 4-^f;[/-6-^V-l- 

L2_E^±±£Jk) - 3. 3-i?yfyy-2, 3. 4. 9-^h^h Kp-IH-* 
f->-r>- 1 -±y 

84^214 -215°C 

5 5-bKo^> -9- (2-h Kp^->-4. 4-^^;l/-6-**y-l- 

•>»p^-bj=.;^ -3, 3-^y^-;t/-2, 3. 4. 9-fh7bKP-lH-^ 
f->f->- 1 -±y 
$u£202-204 o C 
IWI9 

> 6-h (2-h Kp*->-4. 4-V*?jU-6-**V-1- 
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k^B^±±£zM -3. 3--^?yU-2. 3. 4. 9-jrK^h Kp-IH-* 
1 

14^246- 248 °C 
HSfcflJ 10 

6-xh^ ->-9- (2-h Kp^->-4, 4-^y*;l/-6-a-*y-l- 
•>^P^-b-;l/) -3. 3- ^?yU-2. 3. 4. 9-f K5h Kp-IH-* 

H&&175- 177°C 
«0IJ11 

9- (2-h Kp*:/-4. 4-^?yb-6-;f*y - 1 -i/^p/yfr-fr^ 
;U) -3, 3-yyf;|/-6- ^p^!/-2, 3. 4, 9-tr K5h Ko- 1H - 
1 

i&£ 184- 184.5 °C 
12 

6- ^>g;M-*->-9- (2 -h Kp*->-4, 4-S?y^;l/-6-^ 
y-l-i/gp'MHwl/) - 3, 3->>/f-;U-2, 3. 4. 9-f Kp- 
lH-^»>-r>- 1 -^-v 

196.5- 199 °C 

mmm 13 

7- ?pp-9 - (2-h K p*»>-4. 4-^f;V-6-^y-l->> 
2_Pj\*±£^ -3. 3-gy *;l/-2. 3. 4. S-rh?bKp-lH-*-» 

1 

M237- 237.5 °C 

5- ?pp-9- (2-h K n*->-4. 4 - ^ fyU- 6 -d-*V - 1 - 
.gP'vHr.sjl/) -3, 3 = j£ 2 ^ U-2 l 3. 4. 9-Th?bKp-lH-^ 
>-f>- 1 -Thv 

BM&237- 238 °C 
§J»J 15 

6- ?pp-9- (2-h Kp*->-4. 4-^yf-;U-6-^^V-] - -V 
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2_9S±±±£zM - 3. 3-i?**-j),-2. 3. 4. 9— f-h^b Kp-IH— »■» 

M198- 199 °C 
l»J 16 

5 8-?po-9- (2-h Kp*:>-4. 4--^yf-yU-6-^-^V- 1 - -> 

gp^vH?-^) - 3. 3 --^y 2. 3. 4. 9--r h5b Kp-1H-4-» 
l -^-y 

'H-NMR (CDC1 3 ) <5 :0.99 (3H, s). 1.01 (6H, s). 1.12 (3H, s). 1.98- 
2.02 (2H. m). 2.34-2.39 (4H, m), 2.47 (1H, d, J= 17.1Hz), 2.59 (1H, 
10 d. J = 17.1Hz), 4.73 (1H, s), 6.95 (1H, dd, J = 7.4, 1.6Hz), 7.04 - 7.15 
(2H, m). 10.35 (1H, s). 

mm 17 

5,7-^pn- 9- (2-h Kp^->-4. 4 - i?J 6 -if* V - 
l--s?u's*-b-Jl ) -3. 3--^y^;l/-2. 3. 4. 9--fhvb Kp-1H- 
15 *c-*>7-y- l -a-y 
i4^236 - 237°C 

$2fetil 18 

7-7;l/^-p-9 - (2-b Kp*->-4. 4-^/^;l/-6-^-^V- 1 - 
•>?p^\*-fr-;U) -3. 3-^y^;U-2. 3. 4. 9-xhvb Kp-IH-*- 

20 -y->7->- 1 V 

14^232 - 233.5 °C 

mmm 19 

6-7;M-p-9- (2-b Kp^v-4. 4 - s?y 6 V - 1 - 
^p/ yfr-t?-^) -a, 3--^;U-2. 3. 4. 9-ir h ^ b Kp- 1H 
25 1 -;f V 

I4£238- 239 °C 

5, 6-it7jV*u- 9- (2-h Kp*->-4. 4 - g y 6 V - 
l-->?p^*-tr^;U) -3. 3--^y^; b-2. 3. 4. 9-^h9b Kp-1H- 
30 *1f>-r>- 1 -^-v 
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!&J&233-234 0 C 
IWJ21 

9- (2-h Ka^-V-i , 4-S^?7U-6-**y-l-$/»p'v4H?— 
flfl -3, 3, 6- HJy*;U-2 r 3, 4. 9--r h<y h Kp- lH-^>y>- 

M217-219°C 

9- (2-h Kp4-->-4. 4--^^;U-6-;*-*y- 1 -->?p^-tr- 
^) -3, 3, 5- bjL£±2k^2, 3, 4. 9-fHbKP-lH-^r»>f>- 
1 z±> 

238- 239.5 °C 
^S£0j23 

6-x^;b-9- (2-h Kp ^v-4. 4 - ^ 6 y - 1 - > 
?P^*-t?_;l,) -3. 3-^ ^-2. 3. 4. 9 --f h ^ h Kp - 1H 
1 

189.5- 191 °C 
H»24 

9- (2-h Kp*»>-4. 4-v?y^;U-6-^-^y- 1 -»>?P^*-fr^ 
;W -6-^ v^p h';l/-3, 3 -SM 2. 3. 4. 9-fh7b Kp- 
lH-*-fr>^>- 1 -*v 

111- 114 °C 

6- tert-7fyU-9- f2 -h Kp*^-4, 4 - »;U- 6-^-^7- 
,1 - ■> ? p ^-h-;!,) - 3. 3 - X / =f-,y - 2 . 3. 4. 9 - f h 7 h K p - 1 H - 

HU&208- 209 °C 
HM26 

7- (2-h Ko*->-4. 4 -^^^;l / -fi-^-^ V - 1 -. > ^p^^ 
-10, 10-^*;U-1, 2. 3, 4. 7. 9. 10. 11 -*»»b KP-8H- 

fcl *-*>-r>-8-*v 
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B4£207-209°C 

7- (2-h Kp *^-4. 4-^y^;t/-6-^V- l->^p^*-t?- 
VU) - 10. 10 - V y ^;U- 7. 9. 10. 11 -T- V ^ h Kg - 8H Tel 
5 ^yf->-8-yj-y 

14^237- 239 °C 
§»J28 

9- (4. 4-^ x^;l/-2-h Kp^t'>-6-^-^V- 1 -i/^o/s^4r- 
;U) -3. 3-^x* ;l,-2. 3. 4. 9-fh?k Ko- 1H— 1 - 

10 

HUS170- 172 °C 
H8I0IJ29 

9' - (5-fc Kd ^S/-7-^VX^p T2.51 - 5 - 6 - 

143 -r -*-*v- r. 2'. 4'. 9' -^s^b Koxh°a r->»P^p^>- 

15 1. 3' -3'H-*-fr>^>1 
FAB -MS 363 (M + H) 
Hlfc0IJ3O 

9' ~ (6-h Kp ^^-8-^-^VXh°P [3,5] j j-- Q-^y-f - ^ 
M -l' -^y-r, 2 '. 4'. 9' -rK^b KPXbTp rs/»g^>-i. 
20 3' -3'H-*-*y+y] 
IH/SU82- 187 °C 
HM31 

9' - (7-h T4.51 yft- 7 8->f 

^ -1' -^y-i- ? /, 4-, 9 - -Th^bKnXh-p r->»p^>»>- 
25 1, 3' -3'H-^-H-y-r-vl 

B4/&221 -223°C 
HS&0IJ32 

9' - (8-h Kp ^-z-lO-^-^vxep r5.5l ^>x^-8-^>-9- 
£2k) -l' -^v-l' 2'. 4'. 9'-rK7bKpxh°n F'>^P^-»>- 
30 1, 3' -3'H-^if>x>1 
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14^192- 194 °C 

9'- (8-b Kn ^^-10-^^V-3-^»7,h°p T5.51 Vy7±>- 
8-Ji>-9-^;b) — T -^V-1'. 2'. 4'. 9' -irK^h KPXb°P f-r- 
5 h5b KPb°7>-4. 3" - 3'H 
i4^227-231 0 C 

9' - (6- h K a^->-8-^-^VXh°P T3.51 J + - 6 7 
;U) - 6 ' -y H^>-r -**y-r. 2 '. 4'. 9'-fh^.KD7f-'n f-v 
io »p^>~1. 3' 

174.5- 175 °C 
HSf60J35 

6' - ( 6 - h Kp^- >-8-^-^VXb'p T3.51 J-t-fi- 

z-y-i-OV) - y -^v-t , y, 4 '. 9' -rh^bKpxh'p r-»» 

15 P7»>-1. 3' -3'H-^v^vl 
H&&184- 185.5 °C 

9' - (6- h K a^->-8-^VXb 6 P T3.51 J+-6-x.y-7 
Ai) -6' -jt^-T -^y-r, 2'. 4', 9' -f^fcKD^'n f-v 
20 ^p^> - 1, 3' -3'H-^-9->t->1 

84^210- 212 °C 
IWJ37 

5' -7;U^-p-9' - (6-fc Rp* ->-8-a-*VXb°P T3.51 
x>- 7 -^;u) -1' -**v-r, 2 '. 4'. 9' - ^b Kpxh-p r** 
25 P7^>-1.3' -3'H-^v^v] 

i&£217-220°C 
»0J38 

9- (4. 4-^?- ;l/-2-b KD4r>-6-^y- 1 ->/?p^-t?,r. 
^) -3. 3- vjL*;t ,-6-y?-;b-2. 3. 4. 9-^h5b Kp-1H-*-H- 
30 1 -^-v 
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Ht£l69- 172 °C 

9- (4. 4 -iS^*jU-2-t Kp^-/-6-^V-1->^d^-1?- 
M -3, 3-v?Jif-;U-5- 7;t / ^ p -2. 3. 4. 9-r Ko-IH-^ 
-fr>x>- 1 

14^149- 150 °C 
HSS0J4O 

9- (4. 4-^x^yU- 2-b Kp*->- 6 -Or* V - 1 - p^fr-fr^. 
-3, 3-^x^;U-fi- y h^->-2. 3, 4, 9-rF5h Kp-IH-* 
•»>-r>- l 

14^172- 174 °C 
«M41 

9- (2-b Kp»>>-4. 4-S?y»;l/-6-^-4 5 -V- l-->»p^fe 
^k) -3, 3-vM ha-2. 3. 4. 9--r S?b Kp-1H-»^ 

>x>- 1 

M& 220- 222 °C 
^0942 

9- (2-b KP^v-4, A-9t 6-** V- 1 -->»p^vfr-fr^ 
- 6 - >f V n ^TTjjZ $ 7 - 3. 3 - 2 * ±Jhz 2- 3. 4. 9 - 

x h?b Kp - lH-*-fr>r>- 1 -^xpfl BKBr 

(1) 6-7$ y -9- (2-t KU+5/-4. 4 - 6 V - 1 - 

^P'VH^U) -3, 3-*/^;U-2, 3, 4, 9-f h5t Ko-lH- + 

$mmiT'nt,tltz9- (2-t Kp**>-4, 4-S?y^-6-**V- 
l-i/^o^+fcyu) -3, 3-^^f-;U-6--hp-2, 3. 4, 9-fh5 
t Ko-lH-**>7 i >-l-*> (l.3g) (20mL) -fh 

5b KD7 5> (20mL) fcjgjjpu «Mt-*$VU (40mg) £**ffc*** 
* h 'J 7 A (160mg) *ftlATa«Tl^^niffl|«iUfc. Sfc&TSU El&fi 
£^Kf&fn£tt7 ATRigJfc (40mL) &JDZ.TgmvitlitmWLiz 

W«»«te«E®*U »«Htxf^ (200mL) KTtttB Ufc. ft 
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mmzmn&myk (2oomu kx&»> Alexias u^gu $ 

ETK^^^SCiKJ:^ HjHtti^ (400mg) UT 

(2) 9- (2-h Ko*i/-4, 4-S^? L ;U-6-;*-*7-l-i'?P'MHz 
- 6-^vyD^i/^^-;P7 2, 3. 4, 

9~rh7k Kp- IH-^yf-y- 1 >©§|jji 

±§5Ti#£*xfc6-7S y-9- (2-h Kp*->-4. 4-^^;l/-6- 
^+V-l--/^D/\+-lr-;l/) -3, 3-^y^;l/-2, 3,4,9-f h7t 
Kp- m-^yy-y- \ (HOmg) RtfS^ f-;U7 $ 7 tf'J i>> 

(106mg) £?pp*;l/A{;:&j$?U 0°CI3T^ p p&EJK VZfu tf;U (113 
//L) ^n^.. ISt'1.5fWLfc 0 Sioyl^^B^^^yU (50mL) \Z 
T^fJ L> ISfD^^X^^-hU^AjK®^ (20mLk ft^-Cf&ftJiltl&Tk 
(20mL) KTZfc^ AKT-i&i L/cgL S^-> 

■M^VU^^A^pt |>^57^- (^\+-9"> : a^g§JC.^;U=2 : 1) KTifft 
SHU M^^«J (56mg) «fe7W 7 Xiim o 

'H-NMR (CDC1 3 ) 5 : 0.99 -1.15 (12H. s). 1.28 (6H. d, J = 6.3Hz), 
1.96 (2H, d. J = 5.1Hz), 2.33 (2H, s), 2.50 (2H, d), 4.61 (1H, s), 5.00 
UH, m). 6.65 (1H. s), 6.88 (1H, d). 7, 16 (1H. d). 7.27 (1H. s). 
XMMI43 

6-^AT;U7$ y-9- (2-b Kp*>-4, 4 - ^;t/- 6 4- 
V-l-->^p/\^-fe^) - 3, 3-^y^;U-2. 3. 4. 9-^h5h Kp- 
lH-^»>f>- l -a-ytpy re 

£JfS«42- (1) Ti§£*lfc6-7 = y-9- (2-h Kn + ->-4, 4-i? 
^f-;l/-6-^+V- 1 -i/>?u<\**-]\,) -3. 3-^^-2, 3. 4, 
9-xh5fc Kp-1H-+-9->x>-1-^> (lOOmg) (2mL) 
U 1 (3-.^ 7 : y^PtVU) * K 

(75mg) t3cMK (40mg) *Jn^TSfflTl^ra»»Ufco Eft 
«£»*ft»i*-;U (50mL) KTtfRU tefOKSfaK** h 'J * A*** 
(20mL) > ft^T'f&fD&i&k (20mL) KTftfr-U ^S^?'* v/7 AKTi£ 



WO 99/15516 



25 



PCT/JP98/04314 



»x*/u= 2 : i) \zxn® u mitis® oomg) zvm&mk bxm 0 

H&191- 192 °C 

6-7^ -9- (2-h Kp**>-4. 4 - v?;* 6 V- 1 - j/ 
2jn^±±^M -3. 3-^^71/- 2. 3. 4. 9-fh?b Kp-lH-*-fr 

4-7*p^-2-k FD+M>X7;l/fh K (2.03g) iSM K> (2.60g) 
(4mL) &tf7k (6mL) KJijRU KXTCKT 4Mffi^Ufc 0 Sift 
fl&^g&^T'Sfc&U 7k (50mL) SLKg^^xf-;!/ (lOOmL) £flD;iT 
tfgSUfco WM^ISfn^St7K^^hU^A7K« (50mLx2) "CifefrLfc 

m.m-? 7% •> 7 a tmi'<2u autr •> >j # y 7U# 5 a * □ 

7 ^57^- (^t>:ft»x^=3:l-l : 1) fcTWMU 
(447mg) **»fe7*/U7rXtl>T»fc. 
'H-NMR (CDCI3) 5 : 0.99 (3H. s), 1.02 (3H, s), 1.12 (3H, s). 1.14 
(3H, s), 1.93 (2H, d, J = 16.6Hz). 2.00 (2H, d, J = 16.6Hz), 2.33 (2H, 
s). 2.37 (2H, s), 2.46 (2H, d, J= 17.7Hz), 2.59 (2H, d, J = 17.7Hz), 
4.59 (1H, s), 6.86 (1H, d. J = 8.2Hz), 7.13 (1H, dd, J = 1.0, 8.2Hz), 7.19 
(1H, d, J = l.OHz), 10.34 (1H, brs). 

9- (2- h Kp*->-4. 4-^y^7l/-6-^-^V- 1 - i/jrp'vH?- 
)V> -3, 3--^y ^;U-6-7x-7l/-2. 3, 4. 9-^S^k Ko-IH-* 

^^J44Tli^>n^6-^P^-9- (2-t Fp + '>-4, 4-^^7U- 
6-**7-l-v/*p'vHr.=WlO -3, 3-i^f7l/-2, 3, 4, 9-xh5 
t Kp- lH-+-9->r>- 1 (127.6mg) ©N-^^;HfD'JK> 

(2mL) jgfft'x HJX (5?^>S?Uf*>7-fel»» >>/-!5i?t}A (0) 
p P *4/AftiMfe (ll.Omg), h ij - 2 - 7 'J 7l/*X7 -f > (12.6mmol) N « 
ft'J^A (24.0mg) R^7x-7Uh>j7*^7^X (0.15mL) g 
^ffl»TT120 e C!CT. 2«»Ufc 0 RfcS£«J*£fi*-C&*DU 
i— r/P (50mL) T^&fJU fi&ftl7 Wfcrt 'J «7 AtK^?S (50mL) T'ftfrU 
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7Wf£^-x;l/ (50mL) "CfiliaLfc. WM*£frtfTTOv^*'>tfAT 
(^■9->:»x^;U=3: 1) £T»MU ftflttM OO.Omg) *«J| 

'H-NMR (CDC1 3 ) 5 : 1.00 (3H. s). 1.02 (3H. s), 1.05 (3H. s). 1.13 
(3H, s), 1.99 (2H, d. J = 2.2Hz), 2.35 (2H, s). 2.39 (2H. d. J = 2.2Hz), 
2.50 (1H, d. J = 16.5Hz). 2.62 (2H, d, J = 16.5Hz), 4.69 (1H, s). 7.02- 

7.05 (1H. m). 7.20-7.45 (5H, m), 7.53-7.60 (2H, m). 
H»J46 

9- (2-fc Ka*->-4. 4 - { Jjt*j]/-G-yt*y-i-i/ fights. 
)V) -3, 3-^^;U-2. 3. 4. 9-f ^eKD-lH-8-7Wv^f 

3-h KD + ->f;i?>-2-/7;U^+i/7;l/7 f t K (190mg) K> 
(433mg) feftg* (1.5mL) RO*7R (3mL) 4\ 100°CKT 1 #|BHI#Lfc. 

■bh» KT»»U *flft&tt (382mg) *ttfeBf*£ UT»fc„ 
'H-NMR (CDCI3) 6 :0.98 (1.7H, s), 1.03 (1.7H, s), 1.05 (1.7H, s), 

1.06 (2.6H, s). 1.12 (2.6H, s), 1.13 (1.7H, s), 1.90-2.66 (8H, m), 4.78 
(0.57H, s), 4.96 (0.43H. s), 6.98 (0.57H, dd, J = 4.6, 8.1Hz), 7.12 
(0.43H, dd, J = 4.7, 8.1Hz), 7.22 (0.43H, dd, J = 1.4, 8.1Hz), 7.30 
(0.57H. dd, J= 1.5, 8.1Hz), 7.99 (0.43H, dd, J = 1.4, 4.7Hz), 8.23 
(0.57H, dd, J = 1.5, 4.6Hz), 8.91 (0.43H, brs). 

HM47 

9- (l-7W-2-hK D^^p^i / ) -3. 3-S?y*;b-2 , 3 , 
4, 9-f F7 b Ka- lH-»-»>-r>- 1 

3-7-t?3^U-4- (2-th'n + ->7x-;W _3_^y_ 2 -^-> 

(473mg) fcJM K> (325mg) (1 : 1) (6mL) ^ 20ft 

(<S * t> -W^A') K«kf)»$jU M^b^tt (271mg) fcfcfefflfl:* 
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14^109- 110 °C 

9- (2- h Kp»v/-4. 4-^y ^;U-6-;fr*y- l -->?p^*-frji 
;W) -3, 3->M^7l/-2. 3, 4. 9-7-h^b Kp- 1H- 10 -^77 >K 
5-tr>- 1 -^->(7)^ 

2-*J\/J]7b'<>X7Jl7 ! t K (1.99g) <hi?y K> (4.00g) *&Wt 
(15mL) Rtf 7 K (20mL) iZMMU l00°ClZX2m?mWLtz o Sf&S^ 
*M*Ttt&L**Jn*. % #ftBLfcH#*JtW, ft: J: »K S 

H<b£fc (3.05g) *£fet&*£ Ltifco 

K&189- 190 °C 
1WIJ49 

(4aS*. 9S*. 9aS*) -9- ( ? - b Kp*->-4. 4 -SM fi -rf-* 

V- 1 -->?p/MHr-;U) _ a ^-2, 3. 4. 4a. 9. 9a-^*-fr 

b Kp- lH -*-fr>^>- 1 -Tj-xpgfljgr 

9- (2-b Kp + >-4, 4-^3Srt,-6-**7- l-i'^n'MH?^ 
;U) -3, 3-5M*;l>-2. 3, 4, 9-f h?b Kp- IH-*V>t>- 1 - 
(lO.Og) ^fh5t h'a77> (500mL) KjgjBU -78°C^^L 
fc&> V^^/7/U5-f AO1.0M h;l/jc>?g$ (68.3mL) £ 

to*.^ -78°C|CTl^a^L^o KmL&®\Z*9J-)\, (lOmL) 

*a*twu «flE»«[Ufco n^tazmtmzmm^f-^ (2oomu 

£flD;i, lNi&$ (lOOmL) R^DtM (50mL) THfi&»& N 

U £S4b£ft (8.85g) *«fe«*tur»fc. 

190 - 191 °C 
M50 

(4aS*, 9R*. 9aR*) -9- (P. -b Kp*->-4 4-i?yf^-6-^» 
V-l-->^p^-b-;^ -3, 3-S?y*;l/-P„ 3. 4. 4a. 9. 9a 
b Kp- IH-^y^y- i -^->cd^ 

^5fc0J49Tii£ftfc (4aS\ 9S*. 9aS*) -9- (2 - b Kp*->- 4, 4 - 
^f^-B-^+y-l-s/^a'vMr-;!/) -3, Z-*Z=f-fr-2, 3, 4. 
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4a. 9, 9a-<\*-V-t Kp- m-*D->f>- 1 -*> (80mg) $fh7t 
FD75>-^^y-;U (1:1) (4mL) K»j»U *-HJ*.M h*»> K 
(14mg) £ta*50 o CiCT4B#M#L*:o S^}l^^^B^i^;U (20mL) 

(5.0mg) Lxmteo 

'H-NMR (CDC1 3 ) 6 :0.91 (3H, s), 1.03 (3H, s). 1.12 (3H, s), 1.19 
(3H, s), 2.00-2.53 (8H, m), 3.29 (1H, t. J= 10.4Hz), 3.90 (1H. td, 
J = 4.5. 10.4Hz). 4.16 (1H. d, J = 10.4Hz). 6.79-6.90 (2H, m), 6.95 (1H, 
m). 7.15 (1H. m). 9.14 (1H, s). 

m m ± o % ij m ^ m & 
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am 



(1) HteS [13 



R 5 



CH2 CH2 




CI ] 



[3^ R'tt^jsTOttfiftr^+^^itft-rsAN, x^r^-^^/j:-, 

rt;Utf-;U7 i y S^U< Ii7 >J -;U*;U^;l/7 5 J&*Mm?Z1)\ X 

SXIi3*RRP**!ftf5] T*$n*{fc^«J (fcfc*U 9- (2-h Ko* 
>-4, 4-^^f-;|/-6-^+y-l- >^ D A,^>-i-^/u) -3, 3- 
3, 4, 9-fh7t Kp- 1H-+If >x>- 1 9- 
(2-h Ko*->-4. 4-^^f-;U-6-^-+y-l-->^D^-k>-i_ 
-OU) -5-y h*->-3, 3-v>/^;l/-2, 3, 4, 9 — f h y t Kd - 1H - 
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l-i^n^-fey-i-^) -3-y f-;l/-2. 3, 4, 9-xh?fc Ko- 
(2) -MS* [I-a] 




[ I-a ] 



7;MvU7 S J &&MWt& (fcrtfU R**M •>*©<!:£> 5&-s©gg| 

(3) R'&tKR 2 #<hkKM7;t>*;UST&'K ^oR 8 ac>'R 6 ^-i^l*/«£o 

(4) R'RO'R 2 tf-fcfc/j; TWWIE UT t» «k I «7;U* V >»T' 

;Mr y x >ST'*.^it5fciH i ie«©te£$jo 

(5) R'RtfR* o T*^T* 1 IE*©^^«J„ 

(6) R'RtfR"^ *n*n5ttXtt6ttK?WEU ^oifcSLr***^ /n 
o ^ >IH\ fift 7;u+yusxiifi«l7yU3 * i^STfe Sft$xR l fe«©ft 

(7) R"^7 7»t$ oT , 5tt^©BJH#-c**IWPI2C«0^t^«l. 

(8) R-*M h*->i^^, 6ffi^©Uft(*-c*-5«f^2|BK©-fb^ 0 

(9) X*«*K^-c**|»*aiE«©^«|. 

(10) YA<^f->ST*S|»*iSl|E*©^«5o 

(11) -ft* [I] 
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[I] 



x\*r> t-to\ztz^xmsM>tm*mL wRVRuzmm 
r 6 ttmmizttmttim-tz *\ ximmv-mztz xmtMWftte 

- hag, 7k$fg. ft»7vl/*;l/S. ffi$7Ao*^ T 
U-^Sx 75/u*>M-*->g, v?ffi«7;MvU7$y|S. ffi»7;m*-> 
2/;i/,+:^7 $ yg^L< IS7 U-;i/*;l/^;U7 = y gfefcifc-f *K X 

SKI****?**!***] T^Stl-MfcMl (fc£U 9- (2-h Fd + 
•>-4, 4-i^^/U-6-**y-l-->^D'\*-i?>-l-'Ol/) -3, 3- 
3, 4,9-fh7tFn-lH-+t>fy-l-t^9- 
(2-t Kn + »>-4. 4-i?^f-;U-6-^-+V- 1 -->^D^4-b>- 1 - 
<Ol/) -5-y h*i/-3. 3-5Mf7U-2, 3,4,9-f F5h Kp-1H- 
l-*>Rtf9- (2-hKD+->-4-^f;l/-6-t+V- 
l-i/^DA.+-t?>-l->r;l/) -3-^ f-;U-2, 3, 4, Kp- 

iH-+-y->x>-i->j->^<) xtt-eotti^ftjft^i-rswe^f- 
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(12) -ftS [I] 




R 6 iiUlNF^TK^^ sk XttH* #-tt?i;:tt o TK*DFPjWra 
LTickt«7;l/+>;x>S^i*U ; R 7 RCfR 8 {i3to5:UT, 7KfS§H^ 

*^#-^7 $ u< «7 u -^^;i/<K-;u7 s ;m*mm-tzi!)\ x 
sxiis*^**ift-rs] T^^ns^u (tztzu 9- (2-h kd* 

i/-4, 4-^^^;U-6-4-+V-l->'^n'\+-fe>-l-xryl/) -3, 3- 
5Mf\fl/-2, 3. 4, 9-x K5t Ko- 1H >x>- 1 9- 

iVl/) -5-^ h + ->-3, 3-^yf-;l/-2, 3, 4, 9 — r h 7 t Kp - 1H - 
+1f>x>-l-^>SCf9- (2-b Kp*->-4-.>«*;I/-6-;J-*7- 
l-->*p'vH?>-l--r/l/) -3-J3-JI-2, 3, 4, 9-f h5t Kp- 
1H-*1t->t>-1 Xli*©tt**Rttj^i:-r-5a^ JJE 
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